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(57) Abstract 



A fully automated accounting system (11) accurately and automatically monitors and records all gaming chip transactions in a casino. 
The system employs a gaming chip (13) having a transponder (17) embedded therein to provide an instantaneous inventory of all of the 
gaming chips-in-the-casino,-including those-in storage-in tiie vault-(75)~as well as the chips in the cashiers cage<(77-), and-ateach-gaming 
table (19) on the casino floor. The system is capable of reporting the total value of the gaming chips at any location. The transaction 
history of each chip may be maintained in a data base embedded in the chip, and read each time tiie gaming chip is scanned by a special 
antemia (29). If the chip is not where it is supposed to be according to its recorded transactional history, it will be identified and may be 
invalidated by nullifying a special casino security code. 
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rWROVRD GAMTNG TABLE TRACKING SYSTEM AND METHOD 



This application is related to co-pending ^plication SN 08/444,566, filed 
on May 19, 1995 and aititled Gmimg Tdble Tracking System and Method, 
herein incoq)orated by reference. 



RArKGROTJND OF THE INVENTION 



5 Casinos have been subject to a variety of devious unlawfiil sdiemes 

pursuant to which the perpetrators attempt to fiaudulently obtain money or 
credits from the casino. In one such scheme, a blackjack dealer may arrangp 
with a co-conspirator to allow the co-conspirator to "win" large amounts from 
the house. Individual players have also devised unlawful schmies enabling them 

10 to "win" at various gaming tables including blackjack and cr^. Still other 
schOTies involve the theft or misuse of gaming chips, wWch are played in the 
gpmes and are considered leg^ tender throu^out the casino. 

Gaming chips are typically stored in the casino vault, then transferred as 
needed into the cashias cagp. Anyone possessing chips, such as playas or other 

15 r^l establishments accq)ting the chips as legsl taider, may exdiangp those 
chips for cash at the cashias cage. Additionally, chips are transfored by casino 
OTiployees known as "runners" from the cashias cage to the various gaming 
tables on the casino floor. Hie dealer at eadi g9ming table maintains a bankroll, 
from vsdiich he distributes diips to playars vA\sxi they win and into which he 

20 collects chips from losing players. He also provides diips to playa:s in 

exchange for cash. With so many diip transactions throu^out the casino, there 
are obviously many ways to cheat the house or otho- players by theft or other 
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misuse of diips. For example, a casino employee may steal diips stored in the 
vault for pasonal use or for black market sale to unsoupulous playas. Chips 
may similarly be stolen by OT?)loyees in the cashiers cagp, at the gaming tables, 
or by lunnos ea route between locations. Another common occurrence is a so- 

5 called "snatdi and nin", >^ere diips are snatdied from a gaming table or a 
playar, and the tiiief then escapes by running into the crowd. YA anotha: 
problem is that of countafeit gaming diips. As a consequence, casinos expaid 
considerable time and effort in manually observing players, gpme operators, and 
other casino employees in an effort to make certain that all of the gpmes are 

10 fairly played and that chip theft and the use of unauthorized or counterfeit diips 
is kqpt to a minimum. Sudi matters as the amount of a player's buy-in, the time 
played, the average bet of the player, and a player's win-loss record are often 
tracked. Of course^ such techniques are labor intensive and only partially 
effective. 

15 It is known to embed a radio jfrequency transponder in a gaming diip, 

and one such construction is shown in U. S. Patent No. 5,166,502 to Rmdleman 
et al. The transponder can be taggpd with information concOToing the chip, such 
as the chip identity and value. According to this patent, a reading device can be 
placed in a slot madiine to prevait the use of countafeit g9ming diips in the 
20 slot madiine. Hovvcvct, tWs does not address the inany sdianes that have been 
devised to dieat the house on the gaming tables, it does not deal with problems 
of diip theft, and there is no ability to alter the information recorded on the chip. 

It is also known to employ madiine readable idaitification cards for 
players of slot madiines. This mables a computer to track various information 
25 about the player of the slot machine such as that player's win-loss record a^inst 
the slot machine, the total dollar amount played, the number of times that player 
played the slot machines, the amount paid out to the player, and the number of 
hours played This information can then be used to award conq^limentary 
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features known as "con^is" or credits to the player. However, again, this systan 
does not £^ply to play at the gaining tables and does not address the oth^ 
problems previously discussed 

What is needed, therefore, is a system for accurately and automatically 
5 traddng the flow and history of gpming diips throu^ a casino which also has 
the ability to correlate chips to playas and dealers, to void chips under certain 
circumstances, and to instantaneously and convmiaitly calculate the value of 
chip transactions at any particular time and location. 

M JMMARY QF THE INVENTION 

10 This invention solves the problems outlined above by providing a fiilly 

automated accounting system for accurately and automatically monitoring and 
recording all gaming chip transactions in a casino. The systan provides an 
ongoing and "on-command" ability to provide an instantaneous inventory of all 
of the gsming chips in the casino, including those in storagp in the vault as well 

15 as the chips in the cashiers cagq and at each g3ming table on the casino floor. 
Ihe system is capable of rqx>iting the total value of the gaming chips at any 
location, as well as the value of any particular transaction at any gaming table or 
at the cashiers cage. Optionally, the transaction history of each chip may be 
maintained in a data base embedded in that diip (or alternatively in a caitral 

20 computer), and read each time the gaming chip is scanned by a special antenna. 
If the chip is not v^ere it is supposed to be according to its recorded 
transactional history (for exanq)le, a vault chip shows up on a gaming table 
without having passed throu^ the cashios cage), it will be identified and may 
be invalidated by nullifying a special casino security code, if desired Another 

25 optional feature is to record the idaitity of players at the gaming tables, as is 
presently often done for slot machine players, using machine readable cards. 
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This identification data is then correlated with data obtained by recording a 
playa's gaming chip transactions to aiable the system to automatically rate the 
player. Such a rating system may be usefal for detecting dishonest playas 
(those betting unusual amounts or having abnormally hi^ winning percentages), 
5 and may also be used to award "comps" to play^s, without the need for labor- 
intensive evaluation by pit pasonnel 

The inventive system is particularly valuable for its ability to reduce theft 
and fraud on the casino floor, while also reducing the need for large numbas of 
pit OTiployees to manually monitor activities at the various gaming tables. In 
10 particular, security personnel monitoring the system may be alerted to unusual 
transactions at the gaming tables by alarms or by the activation of security 
cameras, and may then determine an appropriate course of action, such as 
alerting or correcting the dealer, observing continued play, contacting authorities, 
or invalidating gaming chips. If gaming chips are stolen, the system can identify 
15 and instantly invalidate the affected diips, or, if the chips are not scannable 
(because they are not sufficimtly close to a system antaina), they can be 
denoted as invalid in cmtralized system data base. Furthermore, if a blackout or 
other OTiergqicy occurs, all of the scannable gaming chips can be automatically 
invalidated, or invalidated on command, in ordo: to prevent widespread theft 
20 from the tables, playars, or other locations during the resultant confusion. 

Many other uses for the inventive system arc possible as well, to be 
limited only by the imagination of its uscts. 

More particularly, a gaming chip for casino use is provided which 
comprises a body and a transponder carried within the body. The transponder is 
25 encoded with permanent read-only identification information and fiirth^ includes 
a data bank for receiving and maintaining changeable information transmitted 
thereto from an RF antaina. The changeable information may include a 
voidable casino security code, so that a chip may easily be voided if fraud is 
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suspected, as well as a transactional history of the chip within the casino. 

In anotho: aspect of the invaition, a system for traddng movement of 
gaming chips v^thin a casino is provided, wherein the gaming chips carry 
electronically ascertainable information about the gaming diips and the casino 

5 coiipises a vault for receiving and storing gaming diips, a cashiers ca^ for 
disbursing and cashing out gaming chips, and a plurality of gaming tables. The 
system comprises at least one antenna associated vnUi the vault for scanning 
gaming chips entering and leaving the vault, at least one antOTia associated with 
the cashia:s cage for scanning gaming chips altering and leaving the cashiers 

10 cage, and at least one antOTna associated with the gaming tables, for scanning 
gaming chips at the tables. It is prefeared that the scanning step in the vault 
include the step of encoding the data bank in the diip with a voidable casino 
security code, so that the chip may be easily invalidated automatically if desired, 
and that it fiirtha: includes the step of recording movement of the chip between 

15 locations, so that a transactional history of the diip is preserved in a data bank 
carried by the chip. 

In another aspert of the invaition, a method of tracking movement of 
g3ming diips in a casino is provided, vAich includes the steps of electronically 
identifying an electronically idmtifiable ^ming chip at a first location within the 

20 casino, moving tiie gaming diip from the first location to a second location 
witWn the casino, and recording the movanent of the gaming chip from the first 
location to the second location in a data bank so that the transactional histoiy of 
the gmning diip is preserved for future referaice. 

The invmtion, together with additional features and advantages thereof, 

25 may best be understood by refoience to the following desaiption takai in 
connection with the accon:5)anying illustrative drawing3. 
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RRTFP nRSCRIPTtON OF THE DRAWING 



Fig. 1 is a schematic illustration of a system constructed in accordance 
with the teadiing? of this invention; 

Fig. 2 is a somewhat schematic perspective illustration of a chip of the 
5 type usable with this invention; 

Fig. 3 is a sdiematic plan view of a blackjack table constructed in 
accordance with the teadiings of this invention; 

Fig. 4 is an mlargpd fragmentary sectional view taken genially along 
line 4-4 of Fig. 3; 

10 Fig. 5 is a paspective view of a chip tray constructed in accordance with 

the teachings of this invention; 

Fig. 6 is a fragmentary plan view of a craps table constructed in 
accordance with tiie teadiings of this invaition; 



Fig. 7 is a diagrammatic view of a typical gqming chip processing system 
IS in a casino; 

Fig. 8 is a diagrammatic view of the vault shown in Fig. 7, illustrating 
one prefOT-ed arrangement for installation of the invaitive gaming chip tracking 
system in the vault; 

Fig. 9 is a diagrammatic view of the cashiers, ca^ shown in Fig. 7, 
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illustrating one preferred arrangpment for installation of the inventive g3ining 
chip tracking system in the cashiers cagp; and 



illustrating one preferred arrangqnoit for installation of the inventive gamin chip 
5 tracking system in the chan^ booth. 



Fig. 1 shows a system 11 for tracking movraioit of gaming chips 13 and 
for performing other valuable functions. The gaming chips 13 which are adapted 
for use with the present invaition are electronically identifiable and carry 
10 electronically ascertainable information about the gaming chip. Generally, each 
of the gaming chips 13 (Fig. 2) includes a body 15 and an electronic tag or 
transponda: 17 within and carried by the body. The tag 17 carries electronically 
ascertainable information about the chip, some of wWch is in read-only format 
and some of v^ch is in read-write (changeable) format, as will be described in 
15 greater detail below. The read-only information may include the chip's 

idaitification number and the value of the chip in the casino. The changpable or 
updatable information may include the transactional history of the diip within 
the casino, for tsaraplc^ and/or a voidable casino security code. Each of the 
gaming chips 13 has its own identification number and so in that sense is 
20 unique. The tag 17 includes an electronic circuit vviiich includes an electronic 
dup and an antaina The tag may also include a battery, which when activated 
provides energy for transmitting a signal fix)m the tag. When the tag 17 is 
interrogated by an appropriate signal fix)m an antoina, it responds by sending a 
signal representative of the information stored in the circuit Tags of this type, 
25 and the associated equipment needed to obtain the information firom the tags and 



Fig. 10 is a diagrammatic view of the changp bootii shown in Fig. 7, 



nF^SCRTPTTON OF THR PREFERRED EMB0DIN4ENT 
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to write new information to the tags are known and are available, for example, 
fiom Telsor of Englewood, Colorado or Advanced Systems Group International 
(ASGI) of Hmidon, Virginia 

It is prefOTed that the tag 17 is of the type whidi pamits batdi scanning, 
5 i.e. scanning a whole gcoup of the g3ming chips 13 during one time intaii^al with 
a radio beam. This beam illuminates all of the tag? 17 and requires them to 
broadcast the electronically ascertainable information carried thereby. The radio 
beam provides energy to the tag or transponder 17, thereby aiabling the tags to 
broadcast this informatioa This technology is available, for exanple, fiom 
10 British Technology Group, Ltd. of London as Supertag and from ASGI of 
Hemdon, Virginia. 

The system 1 1 includes a gaming table 19 (Fig. 1) having a surfece 21 
and gaming chip placanmt areas 23, 25, and 27. The gaming table 19 may be 
of any kind including the gaming tables referred to above. Any desired number 
15 of the gaming chip placement areas may be utilized, and the three illustrated in 
Fig. 1 are purely illustrative. The gaming chip areas 23, 25, and 27 may be at 
various diflfer^it locations v^thin the casino, sudi as on a gaming table, on a 
gaming chip tray, in the cashier's cage, in the casino vault, etc. In the example 
shown in Fig. 1, the g3ming diip areas 23 and 25 are on the surfece 21 of the 
20 gpming table 19 and the g9ming chip placemoit area 27 is on a dealer's diip tray 
28. 

The system 1 1 also includes a plurality of antennas 29, one for each of 
the gpming diip aieas 23, 25, and 27. The antennas 29 are cooperable with the 
tags 17 in the g^nung chips 13 for both obtaining information from and writing 
25 information to the tags of the gsming chips at the associated giming diip 
placement area and requires the tags to broadcast the information stored in the 
tags. The antennas 29 also provide the tag? 17 with the energy to accomplish 
this. The British Technology tag and system referred to above en^loy a 
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protocol whidi prevents reader jamming that would tend to occur if a plurality 
of the tags 17 responded simultaneously to the command from the associated 
antenna Consequaitly, eadi gaming diip 13 of the stack of gaming chips at, for 
exanple, the gaming chip placemmt area 23 can then be idaitified while all of 
S sudi gaming chips are at such gaming chip placem^t area A batch reading 
system sudi as this is preferred However, singje tag readers could be employed 
for games in which only a single gaming diip is placed on a gaming chip 
placemmt area 

The system 1 1 also includes an electronic system 31 vAdch provides all 

10 of the other known functions to aiable the antennas 29 to scan the tag 17 at the 
gaming chips 13 at the associated ganung chip plac^ent area and to receive^ 
process and store the information so obtained The syst^ 31 also enables the 
antennas 29 to transmit and write any new desired information to the tags 17 of 
each gaming chip 13. The electronic systan is coupled to the read-write 

15 antainas 29 and the location of each of the chips 13 when they are at the 

ganung chip placement areas 23, 25 and 27 is stored in the electronic system 31. 
Of course, the electronic system 31 can be coiq)led to any number of antennas 
29 wWch may be located at various diffamt locations throu^out the casino 
including at many gaming tables. 

20 The electronic system 3 1 is also coupled to convaitional card readers 33 

(Fig. 2) placed in association with the gaming dip placemmt areas 23, 25, and 
27, respectively. By inserting a machine readable idmtification card into one of 
the card readers 33, a signal is transmitted to the electronic system 31 
identifying the person that is using the associated gaming chip placement area. 

25 For example, if a player inserts his card into the card reader 33, the system 11 
knows the particular player utiliang the gaming chip placement area 23. If, for 
example, a game operator inserts his card into the card reader 35, the system 1 1 
knows that it is that partioilar game operator v^o is. responsible for the gaming 
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diip placanent area 25. 

The electronic system 31, in addition to providing the necessary interface 
and read-write fimctions common to the antaina-tag systems, also includes a 
compute: for performing the various other data processing and related fimctions 
5 that are required As such, the computa: may be programmed in part in a 
manner similar to the con:q)uters now used for tracking various information as to 
slot madiine playing activity referred to above. 

The system 11 diown sdiematically in Fig. 1 can be used to provide a 
number of valuable fimctions in a casino. For exanple, the systOTi 1 1 can be 
10 used to track the movOTiOTt of g3ming chips. This can be acconplished by 
electronically idaitifying each gsming diip 13 at, foe example, the Riming diip 
area 23 so that the electronic system 31 knows specifically which chips are at 
the gaming area 23. If one or more of those chips should be moved to anotho* 
gaming diip placem^t area, sudi as the area 25, that chip can then be 
15 electronically identified utilizing the associated antrana 29. Consequently, the 
movemrat of the gaming diips from the area 23 to the area 25 as well as to 
other g3ming chip areas within the casino can be accomplished. 

The system 1 1 can also be used to identify the value of the gaming chips 
13 \Mch are at eadi of the g9ming diip placemmt areas 23, 25 and 27. The 
20 electronic system 31 has a processor vAich sums the values of the gaming diips 
at each of these gaming chip placement areas during a gjvoi time paiod 
ConsequOTtly, if the gaming diip placemait area 23 is a player's bet placemoit 
area, the total value of chips played by a player identified by the associated card 
reader 33 over a given time poiod can be ascertained In addition, by 
25 identifying the g?mie operator associated with the game table 27 utilizing, for 
example, the card reader 37 and the game operator's identification card, the 
electronic system 31 can compile and store the gpme operator's win-loss record 
and average bet as well as the gime operator's win-loss record against each of 
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the players at the game table 19. 

The system 11 may also include a camoa 36 coupled to the electronic 
system 31. The electronic system 31 will turn the camera on in response to a 
particular signal or information obtained from any one or more of the antennas 
5 29. For example, the camera 36 may be activated by the electronic system 31 in 
response to a signal from the antenna 29 indicating that the ggiming chip 
placemmt area 23 has more than a predetamined value of chips. The camera 
36 will be trained on at least the gaming table 19 or the portion of the gaming 
table which g^ve rise to the signal vMch called for surveillance. 
10 Fig. 3 shows a g3raing table 19a in the form of a blackjadc table. The 

blackjack table 19a can be used in the system of Fig. 1 in place of the 
sdiematically illustrated gpming table 19 and many portions of the blackjack 
table 19a corresponding to portions of the gaming table 19 are designated by 
contsponding refaence num^als followed by the letter "a". The blackjack table 
15 19a may be of a conventional generally semicircular configuration in plan and 
its uppa- surfece 21a may have indicia 38 that adapts the surface 21a for playing 
blackjack. The indicia 38 may provide, for example, a variety of gaming chip 
placement areas including playo: bet placemait areas 39 and player win 
placemOTt areas 41 for players P. The areas 39 and 41 are arranged in pairs 
20 with one pair being provided for each playing station, and seven such playing 
stations are shown in Fig. 3. Also associated with eadi playa: station is a card 
reada: 33 whidi may, if desired, be mounted on the table 19a, 

The table 19a also has a g^me operator or dealer station and a card 
reader 35a at the deala: station for idaitification of a dealer D, The indicia 38 
25 on the surfece 21a also provide a Riming diip placement area in the form of 
dups for cash area 43. The chip tray 28 containing gaming chips 13 is also 
provided at the dealo: station. The table 19a may also include a phrality of bet 
amount displays 47 associated with the player stations, respectively, to 
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automatically display the value of the gaming diips placed in the player bet 
placemoit areas 39. 

The areas 39, 41 and 43 are indicated by appropriate lines or marks on 
the ipper surfece 21a of the g^ming table 19a. However, in ordo* to obtain 
5 information fix)m gaming diips on these areas, it is necessary that one antmna 
be provided for eadi of these areas and preferably positioned closely adjacent to 
the associated area Fig. 4 shows a prefiared construction in vAnch the gpming 
table 19a comprises a horizontal top member 49 of a suitable material having 
upwardly opeaiing cavities 51 and 53 for receiving antennas 29a, respectively. 
10 The top membCT 49 is covered with a layer 55 of felt or otho: suitable material, 
and this material also covers the cavities 51 and 53 and the antennas 29a. The 
indicia 38 vMd\ define the gaming chip placement areas 39 and 41 is provided 
on the felt. A similar construction can be employed for the placemmt of an 
antenna in the top member 29 beneath the layer 55 at the chips for cash area 43. 
15 In use, the antennas 29a for eadi of the areas 39, 41 and 43 and the card 

readers 33a and 35a are suitably coupled to the electronic syst^i 31 of Fig. 1. 
Consequently, the idaitity of each of the playas and of the game operator is 
known, as well the amount bet by eadi of the playors on the associated bet 
placement area 39. The value of the current bet for an area 39 is known by the 
20 system 31 and is displayed by the display 41. If desired, the winning? of the 
playCTS can be tracked by summing the value of chips placed on the player win 
placement areas 41 and the dealrfs overall wiivloss record can be tracked as 
well as the dealrfs win-loss record for each of the playas in the g3me. In 
addition, when a playa: buys chips, the deala: removes chips fiom the chip tray 
25 45 and places them on the chips for cash area 43 and the total value of chips 
placed on the chips for cash area 43 over a pmod of time can be summed by 
the electronic system 31. The total value of diips placed on the area 43 should 
be equal tiie cash received by the dealer during his tenure at the table 19a 
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The gaming diips 13 placed into and removed fiom the chip tray 28 can 
also be monitored by placing one or more of the antoinas 29 in the chip tray 28 
(Fig. 5). The diip tray 28 may be conventional to the extent that it has a soies 
of parallel grooves 57 sized to receive and store the ^ming chips 13. The chip 
5 tray 28 dq>arts from the conventional in having a plurality of the antennas 29 
within and carried by the tray. In the form shown in Fig. 5, one of the antennas 
29 is provided beneath each of the grooves 57 for detecting of the g3ming chips 
13 in the associated groove. The antennas 29 of the chip tray 28 are also 
coupled to electronic system 31 so that the identity and value, including the total 
10 value, of the gaming chips in the tray 28 is known by the system 11. 

Fig. 6 shows one way in which the system 11 can be adapted for craps. 
Fig. 6 shows a craps table 19b wtiidi can be used in the system of Fig. 1 in 
place of the schanatically illustrated gaming table 19. The craps table 19 may 
be of a conventional configuration in plan and its upper surfece 21b has indicia 
15 38b vAndti ddapts the surfece 21b for craps . In addition, the indicia 38b defines 
a number of bet placement areas suitable for craps. Specifically, the indicia 38b 
provides pass line bet placanent areas 61, dorft pass bet placement areas 63, 
come bet placemmt areas 65 and dorft come bet placemait areas 67. The cr^s 
table 19b shown in Fig. 6 has a second set of the bet placemmt areas 61, 63, 65 
20 and 67. There are 8 sets of bet placement areas 61, 63, 65 and 67, one for each 
player position at the table 19b. There is also an antaina beneath eadi of the 
areas 61, 63, 65 and 67 and this conslniction may be substantially as shown by 
way of csBmplQ in Fig. 4. 

The indicia 38b also defines a chip storage area 69 where the chips of the 
25 house are stored and a chips for cash area 71. The area 69 is in lieu of the chip 
tray and for cash area 71 is much like the chips for cash area 43 described above 
in connection with Fig. 5. Thus, one or more antennas may be imbedded in the 
table 19b as shown by way of example in Fig. 4 beneath the areas 69 and 71 to 
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enable idaitifying and drtamining the value of the chips in these two areas. 
Card readers 73 may be used to read the identification cards of the players at the 
table 19b with one of sudi readers being provided for each of the play stations. 
The otho: portions of the table 19b may be conventional for a craps table. 
5 By utilizing the table 19b and the system 1 1, the amount bet by each 

playo: can be determined and the total value of chips sold by the game opaator 
is also automatically tracked Because the chips at each of the diip placemmt 
areas on any of the gaming tables are identified, the movemmt of the chips fix)m 
one chip placement area to the next can be tracked. 
10 The enployment of a read-write tag 17 in each gaming chip 13, and tiie 

use of associated antennas 29 having the ability to both read and write to the 
chips 13 is particularly advantageous in providing the opportunity to utilize a 
comprehensive security system in connection with a casino's gaming chips. 
Typically, using the teadiings of the present invention, at the point of 
15 manufecture each chip will have imbedded in its tag an unalterable pamanoit 
LD. code dedicated exclusively to each participating casino. Thai, upon 
receiving, testing for reliability, and accepting eadi chip shipmmt, each casino 
will have the added capability of imbedding the casino's own security code, 
which may be later updated or nullified by that casino. 
20 Referring now to Figure 7, there is shown a typical diagrammatic layout 

of the flow of ^ming chips on a casino floor. Chips 13 are received in the 
casino vault 75, whoe they are stored until later needed in the cashier's cage 77. 
Chips are stored in the cashier's cage 77 for provision to the chip bank 79, &om 
which chips 13 may be transfored back and forth to the various g?ming tables, 
25 represented by the box 81 . The two-way transfer of chips betweai the chip bank 
79 and the gaming tables 81 is represented by the double-headed arrow 83. 
Chips also are received into the cashiers cage 77 from the players, represented 
by box 84, the chip bank 79, and miscellaneous outlets, shown in box 85, 
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including the hotel, restaurants, and other cx)ncessions. These outlets can 
somrtimes include other casinos as well, if the casino has an agreement with 
another casino to honor the other casino's chips. The two-way chip transfer 
bdween the cashier's cage 77 and the chip bank 79 is rqsresented by the double- 
5 headed arrow 87. Chips may only flow into the cashiers cage directly from the 
playas and the miscellaneous outlets, as shown by the single-headed arrows 89 
and 91. 

The change boodi 93 represents anotha: means by which players or 
custon^ 94 can cash in gaming chips, as represented by the single-headed 

10 arrow 95. The change booth 93 then paiodically returns the chips to the 
cashiers cage 77 for storage. If the cashia:s cage accumulates excess gaming 
chips, the excess is returned to the vault 75 for storage, as represented by the 
double-headed arrow 97. 

Figure 8 is a schematic representation of the vault 75, illustrating one 

15 preferred application of the inventive system for invaitorying and tracking 

gaming chips. When giming diips arc received from the manufecturer, they are 
chedced by casino vault personnel by electronically reading the chips for 
authenticity, using an intake scanner 99 v^ch incorporates an antenna of the 
type earlier described. Then, using an encoder 101, vMch also anploys a read- 

20 write antenna of the type earlio: described, acoqjted chips are optionally encoded 
with a voidable casino security code, writtai directly to the transponder 17 
within the chip. Following this oicoding step, the diips are stored until ready 
for use. Doors 103 and 105 are prefaably continuously scanned to ddect 
unauthorized movement of diips into or out of the vault Preferably, there are 

25 also custom radio frequaicy antennas in the vault tfiat poriodically communicate 
with all of the chips within the power range of the antainas. Thus, a running 
inventory of the chips stored in the vault is maintained. 

When it is desired to transfer chips out of the vault 75, the chips are 
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placed adjacent to a scan output device 107 that registers the chips as having 
exited the vault 75 by each diip's unique code and its relevant denomination. 
Additionally, the scan output device 107 writes a new code to the transponder 17 
of the diip 13 (Fig. 2), docummting and preserving the transfo from the vault 
5 in the chip's history record. The diips then similarly are placed adjacent to a 
scan mpxA device 109 whidi registers the chips as having aitaed into the vault 
chip bank 107, from whence they are available for transfer directly to the 
cashiors cage 77. The scannCTS 107 and 109 opiate in the same manna- to one 
another, as do the output and input scannas 113 and 1 15, respectively, which 
10 are utilized when transfening chips from the vault chip bank 1 1 1 back into the 
vault 75. Door 1 17 of the vault chip bank is scanned in the same manner as arc 
doors 103 and 105 of the vault. Whai chips are transfOTed to or from the 
cashias cage 77 along path 97, they are placed adjacmt to the scanning device 
1 19 for recoidal of the transaction by the electronic system 31 and imprinting of 
1 5 the transaction on the chip history stored in the transponder 17. 

Of course, the foregoing description of a preferred vault embodiment, as 
well as the fiirther system drtails presented below, are purely illustrative. What 
is truly iinx)rtant to the system is the ability to scan and check the incoming 
chips, add a casino-specific voidable security code to the chip transponder, and 
20 record each movemait of the chips into or out of the vault The ability to 

rword the chip transactional history onto a data bank within the chip transponder 
on a real time basis is also an inqx)rtant inventive feature, pmnitting the ability 
of the electronic systmi 31 to drtermine, at any time, v^ether or not a particular 
chip is properly documented or is suspect, as will be described more fiilly below. 
25 Constructional delails may be altoed to suit particular desired system features. 
For example, the vault chip bank may be eliminated, with the chips being 
transfored directly from the vault 75 to the cashiers cage 77. Also, any number 
of antenna devices (at least one) may be used to paf orm the aforemoitioned 
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scanning and writing functions, dspcndmg upon the sophistication of the device, 
desired locations for performing the scanning functions, and other ordinary 
design considerations. 

Figure 9 illustrates a typical cashiers cage 77, which includes a cunrenc^ 
5 storage area 121, and a diip storage area 123. Around the two storage areas 121 
and 123 is placed an RF antenna 125, which is prefCTably permanently 
embedded into the structure forming the cashiCTS cage, i.e. the countas or floor, 
so that wiienevCT one or more chips is passed into or out of eitho* area, the 
transaction is recorded and the validity of the diip is checked. Similar antmnas 
10 127, 129, 131, 133, 135, 137, 139, and 141 sunound each teller work area 

within the cashiers cage, thereby aisuring that all chip movement into, out of, or 
within the cage is monitored by the electronic system 31, and the transaction is 
recorded in the chip's data bank in the tag 17. If any chip crossing any of the 
aforementioned antennas is countafeit (i.e. does not have a valid idaitification 
15 code), or has an unusual transaction history, an appropriate action may be 
initialed, such as a message on a monitor screen alerting security personnel to 
the problem, the sounding of an alarm, or the like. 

Figure 10 illustrates a typical change booth 93, which includes a diip 
storage area 143, a chip ii^Hit area 145, and a diip exit area 147. In a manner 
20 similar to the cashiers cage, antennas 149, 151, and 153, respectively, surround 
each of the three areas 143, 145, and 147, so that any chip movemait into, out 
of, or within the diange booth is monitored and recorded. 

The layouts as illustrated in Figures 9 and 10 arc illustrative, and may be 
changed if desired. Such an approach may also be adapted to otho" casino 
25 facilities, such as the various other outlets within the casino where chips are 
accq)ted as legal tender, or the gaming tables. An in:qx)itant considaation is 
that the antennas be placed so that the chips must pass over them when 
transported from one location to another, and so that no additional effort is 
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required to aisure that chip transactions are recorded by the systenL Processing 
must be sufficiently efficieatt so that play on the tables is not slowed. 

The system 31, as described herein and with use of the read-write 
capabilities of the antainas onployed in conjunction witfi the system, is capable 
5 of perfonning a multitude of fiinctions, resulting in greatly reduced cheating and 
the ability to significantly reduce the number of casino employees on the floor. 
For exaii5)le, in a bladqack ^e, as hsxtin described, the inventive system can 
read and relay data reg9rding the amount (by denomination or total) of every bet 
made on each individual bating spot, read and relay data regarding die amount 
10 in every deala's bankroll tray (by denomination or total), and read and relay 
data and, if desired, trigger an alarm vAvsn an unusually large amount is bet or 
removed fi-om the deala's bank roll tray. It can fiirth^ read and relay data 
regsrding the amount b^ on any betting spot to the player's history data bank 
when the player places his card in the card holder associated with that area, read 
15 and relay data regarding payofife to each area, thereby ensuring correct payofife, 
and read and relay data regarding all chips exchanged for cash. 

On a casino-wide basis, counterfeit chips, or. chips having a suspect 
transactional history (i,e. a chip appearing directly on the gaming table fi^om the 
vault, without passing throu]^ the cashier's ca^), are recognizable by the system 
20 at the games, in the cage, in the diip bank, <»• in the vault, and may be 

invalidated either by nullifying the security code carried by the chip tag 17 or by 
categorizing the diip as invalid in the database of the systan 31. Hie systan 
additionally provides for the opportunity to account for every chip owned by the 
casino or in play, instantaneously. A running inventory may be maintained of 
25 all chips in games bankrolls, the cashiers cage, the vault, the chip bank, any 
outlet, and any change booth, as well as chips that have been bet in any given 
period of time. Productivity can be measured by dealer, game type, spread of 
games, and location of games. The system can instantly identify the most recent 
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location of any chip, and can accurately rate each phyer and issue "comps" to 
the playCTS as merited, using "comp"-dispensing taminals scattered about the 
casino floor and actuated by irpit of a players idaitification card, thereby 
eliminating the need for pit pCTSonnel to perform these functions. Pit pasonnel 

5 can be alerted to large or unusual betting activity. In the event diips are stolen 
from a gaming table, player, or runner, the stolen chips can be idaitified and 
invalidated, thereby greatly reducing the problem of diip theft If a blackout or 
other catastrophic event befells the casino, all scannable chips can be instantly 
invalidated, if desired, in order to prevmt large-scale theft The scannable chips 

10 would usually include all casino-owned diips and all chips in play on the tables, 
and would exclude only player-owned gaming chips which were out of range of 
any system antenna. Of course, the system would preferably be provided with 
backup powCT in the evait of a blackout to enable continued functioning. 

Although exemplary embodimaits of the invention have beoi shown and 

15 described, many changes, modifications, and substitutions may be made by one 
having ordinary skill in the art without necessarily departing fix)m the spirit and 
scope of this invention. For exanple, the invaitive concept is not necessarily 
limited to gpming cWps. Currency could be banded with bands \\iiich include 
transpondos similar to the transpondas 17 utilized in the ^ming diips, so that 
5 cuniaicy could be tracked and monitored as well. 
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What is claimed is: 

1. A gaming chip, conpising a body and a transponder carried 
within the body, said transponder being encoded with permanait read-only 
identification information and farther having a data bank for receiving and 
maintaining changeable information transmitted thereto from an RF antenna 

2. A gaming chip, as recited in claim 1, M^ierein said diangeable 
information comprises a transactional history of the chip within a casino. 

3. A gaming chip, as recited in claim 1, wherein said diangeable 
information comprises a voidable casino security code. 

4. A systan for tracking movement of gaming chips within a casino, 
vdierein the gaming chips cany electronically ascatainable information about the 
g3ming diips, the casino comprising a vault for receiving and storing gaming 
drips, a cashias cage for disbursing and cashing out ^ming diips, and a 

5 plurality of gaming tables, the system comprising: 

at least one antenna associated with said vault for scanning gsming chips 
entCTing and leaving smd vault; 

at least one antenna associated with said cashiers cage for scanning 
gaming chips altering and leaving said cashiers cage; and 
10 at least one antenna associated with said ^ming tables, for scanning 

gaming chips at S£dd tables. 

5. The system as recited in claim 4, and farther comprising an 
electronic control system for controlling the antennas in said vault, said cashiers 
cage, and said gaming tables, and for processing information received by the 
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antennas when scanning the g9niing chips. 



6. The system as recited in claim 5, vs^ierein said electronic control 
system is c^5able of maintaining a running invrntory pf all of the gaming chips 
in said casino, by value and by location, and is furtho- arable of identifying and 
nullifying invalid or counterfeit chips. 

7. The system as recited in clmm 5, wherein eadi movanmt of a 
gaming diip brtweai locations within the casino is recorded as the chip's 
transactional history, and said electronic control system is capable of identifying 
a gaming chip which is not in a location indicated by the transactional history 

5 for that chip. 

8. The system as recited in claim 7, wiierein the scanning steps 
include oicoding information onto a data bank carried by the chip regarding the 
movement of the chip from one location to another within the casino, so that the 
diip's transactional history is maintained in said data bank. 

9. The system as recited in claim 7, whaein the electronic control 
syston is capable of invalidating a g3ming diip not found in a location indicated 
by the chip's transactional lustory. 

10. The system as recited in claim 5, wherein the electronic control 
system is capable of invalidating all scannable gaming chips in the casino in the 
event of an emergency. 

11. The system as recited in claim 5, and ftirther comprising means 
for identifying players in said casino, wherein the electronic system is capable of 
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rating a particular player's poformance based iqx)n data obtained bom tracking 
the ^ming diips. 

12. The system as recited in claim 4, wherein an antenna is located 
adjacait to eadi door in said vault, so that gaming chips being transported 
throu^ any of said vault doors are scanned by an antenna, 

13. The system as recited in claim 4, wherein an antrana is located 
adjacent to each access opening into said cashiers cage, so that all gaming diips 
being transported into or out of the cashiers cage are scanned by an antenna. 

14. The system as recited in claim 13, wherein the antennas for said 
cashiars cage are embedded in the structure forming the cashiers cage. 

15. The system as recited in claim 5, and further comprising a camera 
and means req)onsive to a particular signal from one of said antennas for 
actuating the camou 

16. A method of txaddng movemmt of gaming chips in a casino, 
con:q>rising: 

electronically identifying an electronically idaitifiable gaming chip at a 
first location within the casino; 
5 moving said gaming chip bom said first location to a second location 

within smd casino; 

electronically identifying said gaming chip at a second location within 
said casino; and 

recording the movement of the gaming chip from said first location to 
10 said second location in a data bank so that the transactional history of the 
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gaming chip is presaved for foture refaroice. 

17. The method as recited in claim . 16, x^CTein the data bank is 
disposed in a transponder carried by the g?ming diip. 

18. Ihe mrthod as recited in claim 16, v^orein the casino includes a 
vault for receiving and storing gaming chips, a cashiars cage for disbursing and 
cashing out g3ming chips, and a plurality of gaming tables, the method fiirther 
comprising the stq)s of: 

5 electronically scanning all gaming chips entering and leaving the vault; 

electronically scanning all gaming chips entering and leaving the cashiers 

cage; 

electronically scanning all gaming chips cashed in, cashed out, and 
played on said gaming tables; and 
10 processing the information received from the scanning steps in order to 

maintain a running gaming chip inventory within the casino by value and chip 
locatioa 

19. The method as recited in claim 18, wherein the vault scanning 
step further includes the step of encoding a voidable casino security code in a 
data bank carried by said chip. 

20. The method as recited in claim 18, wherein the scanning steps 
fittther include the step of encoding additional information in a data bank carried 
by each gaming chip each time it is moved from one location to another, thaeby 
building a readable transaction history for each individual gaming chip. 



21. 



The method as recited in claim 18, wherein the scanning steps 
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fiirther include tiie step of reading the transactional history for eadi individual 
gaming chip. 

22. The method as recited in claim 21, and fiirther comprising the step 
of comparing eadi gsming chip's transactional history to its present location, and 
identifying any gaming chip not located in die location indicated by its 
transactional history. 

23. The method as recited in claim 18, and fiirther including the step 
of electronically invalidating any gaming chip identified as having no 
idmtification code or an invalid identification code. 

24. The method as recited in claim 18, and finther including the step 
of electronically invalidating all scannable gaming chips in the casino in the 
evait of an emergen(y. 

25. The method as recited in claim 18, wherein said includes a 
camera, the method fiirther conqjrising the step of activating the camera 
responsive to a particular sigqal received during one of said scanning steps. 

26. The method as recited in claim 18, and fiirther comprising the step 
of receiving identification information related to playas in the casino, the 
processing step including the step of rating eadi identified player by amount bet 
and winning percaitage. 
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